Distamycin A selectively inhibits Acanthamoeba RNA synthesis and differentiation.
The effects of distamycin A on Acanthamoeba transcription, growth and differentiation were determined. Distamycin A inhibits transcription both in vitro and in vivo and can displace from DNA the transcription activator TATA binding protein promoter binding factor (TPBF). Inhibition in vivo is surprisingly selective for large rRNA precursors, 5S rRNA, profilin, S-adenosylmethionine synthetase, and extendin. Transcription from the TATA binding protein (TBP), TPBF, protein disulfide isomerase, tubulin and RNA polymerase II large subunit genes is only slightly inhibited. Moreover the rate of 5S rRNA transcription eventually recovers and exceeds that of untreated cells, while profilin transcription remains inhibited. Distamycin A inhibition is accompanied by a complex pattern of alterations to steady state levels of mRNAs. Actin, profilin and S-adenosylmethionine synthetase mRNAs are degraded, whereas mRNA encoding TBP is increased slightly in abundance. Transcription inhibition is accompanied by cessation of growth and severe morphological changes to Acanthamoeba, which are consistent with loss of production of mRNA encoding cytoskeletal proteins. Distamycin A also prevents starvation-induced differentiation of Acanthamoeba, in part due to complete prevention of cellulose production and cell wall formation.